Pentraxin 3 promotes cardiac differentiation of mouse embryonic stem cells through JNK signaling pathway.
Cardiovascular disease is a leading cause of death worldwide, requiring the development of new therapeutic strategies including stem cell therapy. Pentraxins (PTXs) are a superfamily of proteins highly involved in different myocardial disorders, and thus this study aimed to identify the modulation of long pentraxin 3 (PTX3) in the differentiation of mouse embryonic stem cells (mESCs) toward cardiomyocytes. Cell toxicity of PTX3 was detected by MTT and LDH assays in mESCs. Embryoid bodies (EBs) were differentiated using hanging drop method, and the beating was observed under microscope. Expressional levels of early cardiac progenitor marker genes were assessed by qRT-PCR. Expression of marker proteins in early myocardial development and the activation of JNK signaling pathway was evaluated by Western blot. PTX3 treatment at 50 ng/mL significantly promoted the expression of cardiac-specific marker genes including Nkx2.5, Mef2c, Tbx5, dHand, and αMHC, and increased the expression of cardiac maturity indicative markers including connexin 43 and troponin C1. PTX3 enhanced the phosphorylation of JNK across the incubation duration, whereas the activation of p38 remained the same as control group. Co-treatment of JNK signaling pathway inhibitor SP600125 impaired the PTX3-promoted transcription of Nkx2.5, Mef2c, Tbx5, dHand, and αMHC. This study revealed the promotion of PTX3 in the differentiation of mESCs into cardiomyocytes and the underlying mechanism.